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57 ABSTRACT

An electromagnetic frequency visualization system has a
mobile device platform with panels having multiple tiles
with ARRAY cards having RF pixel sensors thereon. A
software program interprets and displays 2D and 3D RF
pixel sensor data from the ARRAY cards.
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SCALABLE ELECTROMAGNETIC
DETECTION SYSTEM AND 3D
VISUALIZATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This Non-provisional Application claims priority to pro-
visional patent application 62/740,381 filed Oct. 2, 2018.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH

Not Applicable

FIELD OF THE INVENTION

The invention relates to EMF detection and methods and
systems for detecting and diagnosing EMF, EMI and RF
emissions by means of digital visualization from a fixed or
mobile perspective.

BACKGROUND OF THE INVENTION

The electronics industry has relied on many indicators to
measure antenna X performance in communication devices
such as cellular phones, PDA’s, laptop computers and WIFI
transceivers, radars etc. These indicators can include Effec-
tive Isotropic Radiated Power (EIRP), Effective Radiated
Power (ERP), radiation patterns, directivity, radio frequency
(RF) currents, far field and near field distributions. Many
communication devices undergo routine calibrations to
ensure proper RF power outputs to maintain proper signal
connections and to maintain battery life. Such calibrations
often consist of tests using individual sensors inside station-
ary, anechoic chambers and can be time consuming.

There is a need for a technology and technique to scan and
locate frequencies for calibration testing that incorporates
both 2D and 3D visualization techniques with a mobile
platform for both near and far field frequency detection
using thousands of sensors, all synchronized and all in
real-time. The instant invention described herein provides
this needed technology and technique.

The art referred to and/or described within this application
is not intended to constitute an admission that any patent,
publication or other information referred to herein is “prior
art” with respect to this invention. In addition, this section
should not be construed to mean that a search has been made
or that no other pertinent information as defined in 37 C.F.R.
§ 1.56(a) exists.

All US patents and applications and all other published
documents mentioned anywhere in this application are
incorporated herein by reference in their entirety.

Without limiting the scope of the invention a brief sum-
mary of some of the claimed embodiments of the invention
is set forth below. Additional details of the summarized
embodiments of the invention and/or additional embodi-
ments of the invention may be found in the Detailed
Description of the Invention below.

A brief abstract of the technical disclosure in the speci-
fication is provided as well only for the purposes of com-
plying with 37 C.F.R. 1.72. The abstract is not intended to
be used for interpreting the scope of the claims.

BRIEF SUMMARY OF THE INVENTION

The device herein disclosed and described provides a
solution for the stated need through the disclosure of a
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2

method and system for electromagnetic detection system
with tiles and 2D and 3D visualization. An object of the
invention is to provide a means to detect RF emissions from
communication components from a vast_number of loca-
tions. The invention includes a panel comprised of numerous
‘tiles’ each having thousands of ‘RF pixel’ sensors con-
nected to a Field Programmable Gate Array (FPGA) card. In
some instances, these tiles can number into the hundreds or
thousands. In some embodiments, the panels are 19'x19". In
some embodiments, they are larger in one or more directions
with dimensions up to 100'. And in some embodiments,
larger still. Of course, the panels can also be much smaller
for some applications. These panels can be positioned in
stationary locations around a component for both near and
far field scanning purposes and display and detect RFs and
EMFs in real time and display 2D or 3D images.

Another object of the invention is to provide a means to
visualize RF emissions in 3D. The panels can also be
mounted on a mobile structure and capture RFs and EMFs
at various distances away from a component. This mobility
also allows the device to capture slices of an emission, verify
directivity and display levels in 3D. 3D imagery allows a
user to understand details of an RF emission on a component
in order to see if it is within specification or if corrections to
a design needs to be made by engineers. This capability
means less time to market, reduced research and develop-
ment costs, and reduced time spent on compliance testing.

These and other embodiments which characterize the
invention are pointed out with particularity in the claims
annexed hereto and forming a part herecof. However, for
further understanding of the invention, its advantages and
objectives obtained by its use, reference should be made to
the drawings which form a further part hereof and the
accompanying descriptive matter, in which there is illus-
trated and described embodiments of the invention.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING(S)

The accompanying drawings, which are incorporated
herein and form a part of the specification, illustrate some,
but not the only or exclusive, examples of embodiments
and/or features.

FIG. 1 shows a perspective view of an embodiment of the
invention on a mobile platform.

FIG. 1A shows a detailed front view of a tile of a panel.

FIG. 2 shows a front view of the FPGA card.

FIG. 3 shows a rear view of the FPGA card.

FIG. 4 shows emissions represented in a graphical form
using the software.

FIG. 5 shows a perspective view of a mobile platform.

FIG. 6 shows a perspective back view of an embodied
panel.

FIG. 7 shows a perspective front view of an embodied
panel

FIGS. 8-10 show a perspective back view of an embodied
FPGA card.

FIG. 11 shows a perspective front view of an embodied
FPGA card.

Other aspects of the present invention shall be more
readily understood when considered in conjunction with the
accompanying drawings, and the following detailed descrip-
tion, neither of which should be considered limiting.

DETAILED DESCRIPTION OF THE
INVENTION

While this invention may be embodied in many different
forms, there are described in detail herein specific preferred
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embodiments of the invention. This description is an exem-
plification of the principles of the invention and is not
intended to limit the invention to the particular embodiments
illustrated.

FIG. 1 shows a perspective view of an embodiment of the
invention having panel 1 configured selectively hanging
from a mobile platform 5 having a superstructure 7 with
wheels 10 and a track 12. As shown, the panel 1 being a
rectangular, planar shape and made of a rigid material such
as, but not limited to, plastic, metal and the like. The panel
in some embodiments may have a non-rectangular shape, an
irregular shape, or other shapes. Additionally, in some
embodiments the panel may have a non-planar shape. Said
panel 1 having a plurality of tiles 14. Said panel 1 is
designed to detect near and far field EMF and RF emissions
from electrical components or RF sources. The figure shows
tile 14 within said panel 1. Said tile 14 is comprised of a
multitude of interconnected FPGA cards 10. Each tile 14 can
comprise thousands of rf pixels. FIG. 1A illustrates a
detailed and magnified view of a tile 14 as illustrated on the
panel 1 of FIG. 1.

FIG. 2 illustrates a close-up view of an FPGA card 10
being rectangular in shape with a plurality of ‘RF Pixel’
sensors 16 thereon to detect rf emissions and the like when
directed at an electrical component being measured. The
aforementioned RF Pixel sensors 16 comprised of, but not
limited to both near and far broadband, active, passive,
isotropic sensors and the like.

FIG. 3 illustrates a rear view of an embodied FPGA card
10 having electricity being supplied by a Power Over
Ethernet (POE) port 18 or a power supply. Components of
said tile may include but are not limited to, fpga, controller
chipset 19, firmware 27, onboard memory 26. The dedicated
RF signal path for each sensor coming from the RF Pixel
sensors 16 enabling simultaneous digitization of all array
elements, all synchronized.

FIG. 4 illustrates an embodiment of the invention being
connected to a computer 3 by means of an Ethernet cable 11.
The illustrated embodiment of invention also comprised of
software 4 displaying results of RF emissions graphically on
a screen using various colors according to a predetermined
scale 13. The aforementioned invention software 4 being
written from code that may include, but not be limited to: C
#, Java™, C++™, Visual Basic™, Fortran™, Basic™ xxx/
xxx/xxx/xxx and the like. The software also compatible with
a plurality of operating systems such as, but not limited to:
Linux, Windows™ Apple™ and Android™, and compatible
with a multitude of hardware platforms such as, but not
limited to: personal desktops, laptops, tablets, smartphones
and the like. Said RF and EMF emissions being displayed in
three dimensions or animations when the aforementioned
panel 1 is moved around an electrical component 2 at
various locations. The 2d and 3D representations having
animations that can be played back at selected speeds.

FIG. 5 illustrates an embodiment of a mobile platform 5
designed for carrying a panel 1 (e.g. a panel as shown in
FIGS. 1, 6, and 7). The mobile platform 5 can have a
superstructure 7 with moving means 10 and a track 12. As
shown, a panel 1 can be disposed in the outlined space 20.
Embodied panels 1 are shown in FIGS. 6-7. In FIGS. 6-7 a
panel 1 is constructed of multiple tiles 14 that are connected
together by tile connectors 25. While any number of con-
nection means are considered, some examples are screw,
dove-tail, bolt. The panel 1 is constructed such that at least
one or multiple of the tile(s) 14 have one or more connection
means 30 to attach to the structure 7 of the mobile platform
5. In some embodiments one or more eyebolts are attached
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to the panel 1 to form a connection with the structure 7. The
panel 1 can be of multiple shapes and is shown here as
rectangular and planar. A rigid material such as, but not
limited to, plastic, metal and the like is preferable in some
applications however less rigid material can also be used.

In FIG. 7 the front of the panel 1 is shown. As shown in
this illustration, twelve tiles 14 are shown with six across
and two down. The tiles 14 are made of a large array of
FPGA cards 10 (Field-programmable gate array card). These
cards are shown in greater detail in FIGS. 8-11 where FIG.
11 is a front view and FIGS. 8-10 are back views. Printed
circuit boards (PCBs) may be used in building the FPGA
cards. As shown in FIG. 7 an image 35 of an EMF and/or RF
distribution can be displayed on one tile 14. In some
embodiments it may be expanded into multiple tiles 14.
FIGS. 8-10 illustrate Power over Ethernet (POE) ports 37
that can be used to provide a data feed as well as provide
power to the FPGA card 10. In some embodiments no other
outside power source is necessary. Each FPGA card can
connect to a switch or a hub for connectivity and data feed
through the port 37. In some embodiments, the hub is
connected to a computer (linux/pc/ios etc).

Round SMA connectors can attach to “sync generator”
and feeds/syncs all displays to make 1 image. Multiple PCBs
can be connected to one another. In FIG. 11 the front of a
FPGA card 10 is shown. Here the red/blue/green pixels 41
are shown in an array on the card 10.

The above disclosure is intended to be illustrative and not
exhaustive. This description will suggest many variations
and alternatives to one of ordinary skill in this art. The
various elements shown in the individual Figures and
described above may be combined or modified for combi-
nation as desired. All these alternatives and variations are
intended to be included within the scope of the claims where
the term “comprising” means “including, but not limited to”.

Further, the particular features presented in the dependent
claims can be combined with each other in other manners
within the scope of the invention such that the invention
should be recognized as also specifically directed to other
embodiments having any other possible combination of the
features of the dependent claims. For instance, for purposes
of claim publication, any dependent claim which follows
should be taken as alternatively written in a multiple depen-
dent form from all prior claims which possess all anteced-
ents referenced in such dependent claim if such multiple
dependent format is an accepted format within the jurisdic-
tion (e.g. each claim depending directly from claim 1 should
be alternatively taken as depending from all previous
claims). In jurisdictions where multiple dependent claim
formats are restricted, the following dependent claims
should each be also taken as alternatively written in each
singly dependent claim format which creates a dependency
from a prior antecedent-possessing claim other than the
specific claim listed in such dependent claim below.

This completes the description of the preferred and alter-
nate embodiments of the invention. Those skilled in the art
may recognize other equivalents to the specific embodiment
described herein which equivalents are intended to be
encompassed by the claims attached hereto.

The invention claimed is:

1. An electromagnetic frequency visualization system,
comprising:

a) panels with multiple tiles configured to accept a plu-
rality of ARRAY cards having a multitude of RF pixel
sensors thereon;

b) a mobile device platform configured to accommodate
said panels;
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¢) a software program to interpret and display 2d and 3d
RF pixel sensor data;

d) a FPGA with a multitude of sensor types, including but
not limited to: near and far broadband, active, passive,
and isotropic. 5

2. The system of claim 1 wherein the panel tiles have the
capability of being interconnected to form tiles with an array
of FPGA cards therein.

3. The system of claim 1 wherein the software displays
emission data in both two and three dimensions as well as 10
animations.

4. The system of claim 1 wherein the tiles can be built to
accommodate various shapes of the measurement system.

5. The system of claim 1 wherein each tile has dedicated
processing boards that receive electricity via interconnected 15
Power over Ethernet (POE) jacks or power supplies.

6. The system of claim 1 wherein the software displays
emission data in both two and three dimensions as well as
recordings.
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